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and  most  significant of   the wider laws  of philosophical physics.
We have pointed out that the sum-total of matter and energy in the Universe remains unaltered. Everything that happens is comprised in a mere redistribution of matter and energy, matter changing from one form into another, energy likewise changing its form, but the actually existing quantity of both remaining constant. The question now arises whether these transformations of matter and energy are equally ready to take place in any direction, or whether they seem on the whole to be tending towards a goal in one particular direction. If transformations of matter and energy are entirely reversible, taking place with equal facility in any direction, then the Universe might be regarded as a permanent existence, in more or less its present form. There would be no reason for supposing that it could ever have had a beginning, or that it would ever have an end. But if the transformations, or (stated more simply) the events occurring in the Universe, take place on the whole in one direction rather than another, then there must ultimately be reached, if the process continues, an end to the Universe as we know it; and, by similar reasoning, there must, at one time or another, have been a beginning.
The progress of physics has not left the matter in any doubt at all. Transformations do not take place equally readily in all directions; they tend very unmistakably towards what may be called a degradation of matter and energy. The Universe is running down; and, theoretically at least, a time may be imagined when it will have run down altogether, becoming still and " lifeless." As regards energy, this fact was discovered many years ago; as regards matter, the discovery is very recent; we shall, therefore, deal first with energy.                        *
In every transformation of energy from one form into another evolution of heat takes place. At every conversion